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Introduction and Focus 
During the 2019 Center for Statistics and Applications in Forensic Evidence 
[CSAFE] annual All Hands Meeting, reviewers from the National Institute of Standards 
and Technology [NIST] stressed the importance of educating students who will ne day 
enter into a crime lab setting. Specifically, training these students to be top rate scientists.  
One individual, who was affiliated with the Federal Bureau of Investigation [FBI]  Crime 
Laboratory, addressed the room and encouraged CSAFE, and those attending to focus 
their efforts not on general forensics programs, but those geared toward the hard 
sciences. More specifically, programs based in chemistry and biology.  
Forensic Science has become a buzz word in modern day society. Tel vision 
programs, which will be discussed further in chapter two, have brought forensic science 
into mainstream culture. With this, there is a growing interest in the field and an increase 
in academic programs being developed at the college level. The issue is that some of 
these programs are a catch-all for forensic science subjects and do not focus on specific 
areas of the field like biology, genetics, biomedical science, or chemistry. This can 
subsequently harm a  ability to get a job as a forensic criminalist in one of these 
areas and hinder their standing as an expert who is able to provide, at times, damning 
evidence. 
The purpose of this  creative component is to develop a program in 
interdisciplinary forensics and biology and begin the process of making it an available 
 degree at Iowa State University. This degree would be based on hard 
science programs and make sure that students understand the content that they will 
eventually need to apply when functioning as an expert witness or when conducting 
x 
forensic analysis. It will prepare students to either enter the workforce after graduation or 
to apply for graduate programs in several fields including, but not limited to, forensic 
science, specialized areas of biology, and medicine.  
Every year, there seem to be at least a couple of students who enter Iowa State 
University looking for a program of this nature yet find that none exist. This leads them 
to either make it up on their own, which an lead them down the wrong path, or change 
their focus to something else. By creating a program and having a set plan for these 
students, Iowa State would not only be better supporting the interests of current students 
but perhaps attract those that would otherwise not consider the institution.  
 The programs that exist in biology and chemistry at this institution are strong and 
already contain many of the building blocks necessary for a degree of this nature. This, 
along with the proposed programs benefit  to established program(s), host department(s), 
and the University as a whole will be further discussed in chapter 3.   
This creative component isorganized into four chapters. Chapter one provides a 
brief history of the field of forensic science, more specifically forensic biology, the 
admissibility of evidence in court, and current research. This background is meant to help 
readers understand the evolution of the field, its introduction into the legal system, and its 
.  
Chapter two provides context as to how and why this project was started. Much of 
the initial research on the curriculum for an undergraduate degree in biology while I was 
an undergraduate student at Iowa State University. This, along with those factors that 
might attract a student to this field are a main driving force behind the development of 
this program.  
xi 
Chapter three discusses the accreditation standards that were used during the 
programs development and lays out the full curriculum. All courses that are required will 
be discussed and justified. The full curriculum can be found in appendix A. The final 
chapter briefly discusses the next steps that will have to be taken in order to implement 
this program and possible future directions that can be taken.  
There are many facets to forensic science and its role in our legal system. Over 
the years it has been scrutinized and challenged as to its usef lness and reliability but 
continues to be a valuable tool in criminal investigation.  lives are affected every 
day by the work that is done by these individuals. Due to this, one must remember that to 




CHAPTER 1.    Forensic History, Case Work, and Research  
Introduction  
The term forensic  is used to indicate that  field or discipline is being applied to the 
courts and/or the legal system (Forensic, n.d.). For example, forensic chemistry can be used 
to identify an unknown drug that was found on an offender, while forensic accounting can be 
used when investigating fraud or insider trading. The term forensic science should be 
viewed as an umbrella term which includes many disciplines. Practitioners, or criminalists as 
they are often called, provide evidence reports that can be entered as evidence in the legal 
system to apprehend and convict those who have committed crime. When needed, they can, 
and often do, testify to their findings in the presence of a judge and jury. 
itself British Broadcasting Corporation, .d.).  
 The role forensic science, and forensic biology specifically, plays during criminal 
investigation has changed over time along with the way that it is perceived by law 
enforcement, the legal system, and the general public. It has evolved from basic observati n  
and simple investigation i to the detail-oriented and highly sophisticated field that it is today, 
based in molecular biology, genetics, gross anatomy, analytical chemistry, and other life 
science related disciplines.  Understanding this evolution allows one to see not only where 
the tools, methods, and practices came from, but how they were accepted into the court 
system as valuable, and at times damning, evidence.  
The following chapter will first outline a brief history of the field of forensic science, 
focusing primarily on DNA and other forms of biological evidence. It will then consider 
several landmark court cases that have allowed such evidence to be presented during trial. 
2 
The chapter will then conclude with the review of published research and reports which 





















Part 1: Forensic Science, A Brief History and Evolution  
Latent Prints: The First Forensic Methods 
Fingerprints have become synonymous with forensic science and crime scene 
investigation. From textbook covers and television ads [Image 1] to the logo for the 
International Association for Identification (IAI)  [Image 2], marketing experts know that he 
public associates the fingerprint with crime and forensic science. While the origin of forensic 








It can be speculated that human beings have been aware of the raised ridges on their 
fingertips for centuries with paintings of, what are thought to be, fingerprints having been 
found in archaeological sites, pecifically on cave walls (Inman & Rudin, 2001). While it can 
also be argued that these were just the mindless scribbles of early man, they are also
considered by some archeological experts to be the earliest artifacts of this kind.  
Some of the earliest artifacts which firmly  indicate the use of fingerprints as an 
individualized marker have been linked to ancient Babylonia and China through their 
presence on tablets and legal documents. For example, during the , there is 
evidence that the Chinese began to use the fingerprint as a way to indicate ownership of 
documents and sculptures. Although there was no formal system of fingerprint classification, 
Image 2: Principle logo for 
the International Association 
for Identification (Forensic: 
On the Scene and In the Lab 
Magazine, 2019). 
Image 1: Publicity logo used in 
1996 for the True Crime Series 
Forensic Files (IMDb, 1996).  
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the use of fingerprints by early the early Chinese people presages th ir use as a personal 
identifier latent print analysis(Inman and Rudin, 2001). 
The first recorded use of prints during a criminal investigation took place in, or 
around, the year 1000 C.E. The Roman attorney Quintilian utilized bloody palm prints found 
during an investigation to prove  that a local blind man had not committed the murder of his 
mother (Ramsland, 2007). Although the Romans did not have a fingerprint classification 
system, this case acted as a milestone for latent print evidence. This developing area of 
criminal investigation continued to grow alongside law enforcement over the next six to 
seven hundred years, but i 1686 that Professor Marcello Malpighi (anatomy 
professor at the University of Bologna) began to rigorously examine and make note of the 
patterns and ridges present in the human fingerprint (Inman and Rudin, 2001).  
Today, it is still debated in some circles as to how unique fingerprints really are and if 
they alone are enough to link an individual to a crime scene. The 2009 National Research 
and Technology [PCAST] report raised concerns and questions regarding the lack of 
statistical backing present in the analysis of pattern evidence, su h as fingerprints. While it 
can be argued that the unique genotype [genetic code] present in each individual will produce 
the individualized phenotype [the visible feature], these differences may not be discernible as 
gross traits. Many still call for a statistical model to be developed in order to evaluate the 
visible, print. Due to this, research continues with organizations such as the Center for 
Statistics and Applications in Forensic Evidence [CSAFE], based at Iowa State University 
being established.  
5 
 Despite the power of fingerprint analysis, prints are not always left at a crime scene. 
As time has progressed, those who perpetrate crime have gotten smarter and subsequently 
wear gloves or attempt to wipe prints off surfaces. Even when this is not done, it is 
uncommon for a print obtained from a scene to be pristine with many only being partial (i.e. 
part of a finger). For this reason, new forensic methods continue to be developed and applied 
in crime laboratories. One of the most recent additions to this growing list stemmed from the 
development of DNA technology in the later part of the 20th century. This technology has 
revolutionized the way that law enforcement links individuals to an event. 
 
The Development of Biological Forensic Methods 
Over the last fifty years, DNA technology has grown to become ne of the most used 
and most contested forensic methods. It has helped to both convict and exonerate countless 
individuals and solve mysteries both criminal and historical in nature.  
It is important to understand that biology, like forensics, can be seen as an umbrella 
term which in its most basic definition can be defined as the study of life. It consists of many 
subdisciplines [Image 3], such as evolutionary biology 
and microbiology, some of which have grown to 
become their own field and have spurred their own 
network of branches. While genetics and genomics 
have grown into their own over the last century, it was 
not until recently that the field began to be rigorously 
used in forensic examination.  
Image 3: This graphic provides a visual breakdown of some, 




As early as 535 BCE, the Egyptians were dissecting the remains of their dead in order 
to better examine the damage illnesses and wounds could have on the body (Ramsland, 
2007). This is not surprising as the Egyptians had traditions that required knowledge of the 
body and the basic workings of human anatomy1 [Images 4 and 5]. While it is unknown if 
these findings were ever incorporated into their legal practices, dissection was an early form 
of autopsy and those involved in this activity could be considered an early ancestor to 
medical examiners and coroners. Evidence gained from modern coroners and medical 








The first true forensic text to be used for postmortem examination was published in 
China during 1248 C.E. - Entitled Hsi Duan Yu [the washing away of wrongs], this text was 
the first to explain the value of medical examination when investigating a crime. For 
example, one passage explains the differences that can be seen between a drowning victim 
 
1 The mummification of the dead involved the removal and preservation of the organs. While their functions 
were not completely understood, an advanced knowledge of human anatomy was required to perform the 
excision without damaging the body to be preserved. The preservation of the body was believed to assist the 
diseased in the afterlife.  
Image 4: Egyptian Mummification: This 
painting depicts the Egyptian god Osiris 
completing the preparation of a mummy 
(Canadian Museum of History A) 
Image 5: Egyptian Mummification 
Tools: This museum display gives 
examples of the tools that would have 
been used during ancient Egyptian 
autopsy and mummification (Canadian 
Museum of history B).  
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and one who had been strangled (Inman and Rudin, 2001). This was the text used during the 
first, recorded, legally ordered autopsies that were performed in Bologna in 1302 C.E. 
(British Broadcasting Corporation, .d.). 
Continuing into the Renaissance, approximately 1300 C.E.-1600 C.E., research and 
innovation continued with the further documentation of the human body and progression of 
science as a whole (History, 2018), but it was not until a century later that great strides in 
biology were made that would significantly impact the emerging field of forensic science. 
Perhaps the first great stride was the invention of the -powered single lens microscope
(Cox, 2013) by the Dutch scientist Antonie van Leeuwenhoek [1632-1723], who first 
observed protozoa and bacteria during the 
mid-1600s.  The first detailed drawings of 
sperm cells observed in the microscope 
were made in 1677 (Encyclopedia 
Britannica Inc, 2019) and blood cells in 1695 [Image 6] (Hajdu, 2003). Blood and other 
aspects of human biology became areas of intense interest for forensic practitioners during 
the early years of the 19th century. In 1813, the Spanish medical biologist and chemist 
Mathiew Orfila began to study the biology of blood and semen, and projects with similar 
goals continued in various other locations around the world. There studies culminated in the 
early 1900s, with the classification of blood types which would ultimately become avaluable 
forensic tool.  
It was also at this point, as will be discussed in greater detail in chapter 2, that 
forensic science started to enter the realms of media and entertainment with the introduction 
of Sir Arthur Conan Doyle Sherlock Holmes in the 1887 work A Study in Scarlet [Image 




7]. Doyle would go on to write 56 short stories and 4 full length novels 
which featured this character. Holmes is depicted throughout them all as 
both a detective and skilled scientist. His examination of blood, 
fingerprints, tool marks, and other types of what would later be called 
forensic evidence were commonplace in these and later Sherlock 
Holmes stories. Some have speculated that these stories played  part in 
the development of the field due to the characters popularity.  
In 1888, one year after the publication of a Study in Scarlet, the now notorious serial 
killer Jack the Ripper committed his crimes in the Whitechapel district of London, England 
[Image 8]. An individual who was never apprehended and whose motives are still unknown, 
Jack the Ripper is believed to have targeted female prostitutes who operated in this area. A 
total of at least five victims are commonly attributed to him between August 31st and 
November 9th with many more listed as possibilities in some publications (Murray, 2017). 
The relevance of this case to forensic biology lies in that this wa one of the first known, 
highly publicized cases to utilize biomedical science in a forensic 
capacity.  
Jack the Ripper commonly mutilated his victims and, in 
some cases, made off with pieces of their anatomy. When the 
remains of Catherine Eddowes were found on September 30th 1888, 
it could be seen that extensive mutilation had occurred including the 
removal of her left kidney (Evans & Rumbelow, 2006). Two 
weeks later, half of a kidney preserved in wine was sent to local 
law enforcement with a letter supposedly from Jack the Ripper 
Image 7: A f irst 
edition of the 
Sherlock Holmes 
work, A Study in 
Scarlet (Keynes). 
Image 8: A clipping from 
The Penny Illustrated 
Paper and Illustrated 
Times from 1888 covering 
the Whitechapel murders 
(Bonhams, 2019). 
9 
which indicated that this was the kidney of the murdered woman (Murry, 2017). 
Immediately, questions were raised as to whether the organ belonged to the woman with 
some involved going as far as to wonder if the kidney had come from a human beingat all. 
Despite its simplicity at the time, microscope technology and knowledge of both human and 
non-human anatomy were used during the examination of the organ. In the end, two doctors 
were able to independently confirm that the organ was human based on its structure, but they 
were not able to definitively say if it was from the victim (Murray, 2017).  
These early milestones in the fields of biology and criminal investigation set the stage 
for what was to come beginning in the early-to-mid. 1900s. Despite technical limitations, the 
growing appreciation of how scientific examination could assist in linking evidence to an 
individual or crime scene, such as the unknown kidney during the Jack the Ripper 
investigation, allowed the field to continue to expand and develop. It would be during the 
coming years that the elements discussed thus far would fina ly be brought together under 
one roof  
 
Modern Crime Laboratories and Methods 
With the increasing use of forensic science in casework, and the continuing research 
being done in the field, the first US police crime laboratory was established locally in Las 
Angeles in 1924 (Inman and Rudin, 2001). This was followed in 1929 with the establishment 
of the Scientific Crime Detection Laboratory, a privately owned organization located on the 
campus of Northwest University in Chicago. The latter 
was in part due to the vital role forensic methods played 
during the aftermath of the Massacre 
(Ramsland, 2007). Taking place on February 14th, 1929, 
Image 9: A News Paper Clipping 
Massacre (The Mob Museum, n.d.).  
